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Effects of Supplementary Herbs and Plant Extracts on the Performance of Broiler Chicks

K. C. Woo, C. H. Kim, Y. NamGung and 1. K. Paik’
Department of Animal Science and Technology, College of Industrial Science, Chung Ang University

ABSTRACT Experiments were conducted to investigate the effects of dietary botanicals (herbs and plant extracts) on the
performance, nutrient metabolizability, small intestinal microflora, IgG level and blood parameters in broiler chickens. In Exp. L,
1,000 (500 each sex) broiler chlcks(Ross®) were divided into 20 groups of 50 chickens each(25 birds each sex). Four groups
were assigned to each of five dietary treatments:control and diets containing ant1b10t1cs(Av1llam1x avillamycin-premix), Herb
M(Herb mix®), Plant extract B(BIOSTRONG 510%) and Plant extract A(APEXV). In Exp. 2, 240(120 each sex) broiler
chicks(Ross®) were devided into six treatment groups:control and diets containing antibiotics(Avillamix®, avillamycin-premix),
Plant extract D(Digestarom®), Plant extract P(Phellozyme®™), Plant extract G(Galicin®) and Plant extract C(CRINA POULTRY
®). Each treatment consisted of four replicates of 10 birds each. In both experiments, birds had free access to diets and water
for 5 wk on floor pens(Exp. 1) and cages(Exp. 2). In Exp.1, production index of groups fed diets supplemented with herbs
and plant extracts was slightly higher than the control and those fed Herb M was highest. In Exp. 2, groups fed diets supple-
mented with herbs and plant extracts consumed more feed than the control during the period between 4 and 5 wk(P<0.05).
Feed conversion(feed/gain) was lower in antibiotics group than other groups. The values of RBC, Hb and HCT were higher
(P<0.05) in chicken fed diets supplemented with the additives than in the control in Exp. 1. BA value was lower(P<0.05)
in groups fed diets supplemented with the additives than in the control in Exp. 2. Serum IgG were higher(<0.05) in groups
fed diets supplemented with the additives than in the control in both experiments. The cfu of intestinal microflora and
metabolizability of nutrients were not significantly different among treatments in both experiments. It was concluded that the
botanical supplements can be used as an alternative to antibiotics in broiler diets.
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Table 1. Formula and composition of basal diets

Broiler starter  Broiler grower

(0~3 wk) (4~5 wk)
%
Corn(USA, No. 3) 51.92 54.67
Soybean meal-45% 28.10 23.00
‘Wheat 5.00 10.00
Com gluten-63% 3.84 2.01
Fish meal(local) 4.00 3.50
Animal fat 3.50 3.50
Dicalcium phosphate 1.86 1.59
Limestone 1.00 1.00
Salt 0.22 0.25
Choline-Cl(50%) 0.06 0.04
Methionine(99%) 0.11 0.11
Lysine-HCI(78%) 0.14 0.11
Broiler-premix' 0.14 0.12
Ustinmix’ 0.10 0.10
100.00 100.00
Calculated composition
ME (kcal/kg) 3,100 3,150
CP (%) 22.00 19.00
Ca (%) 1.00 0.92
Auvailable phosphorus (%) 0.51 0.45
Lysine (%) 1.20 1.02
Met + Cys (%) 0.87 0.75

! Contains per kg : vit A, 12,000,000 TU; vit Ds, 2,500,000 IU;
vit E, 20,000 IU; vit K3, 1,800 mg; vit By, 2,000 mg; vit By,
6,000 mg; vit Bs, 3,000 mg; vit Bi», 20,000 mg; Ca-pantothenic
acid, 10,000 mg; folic acid, 1,000 mg; oxyzero, 6,000 mg nia-
cin, 25,000 mg; biotin, 50 mg; I, 1,000 mg; Fe, 50,000 mg; Mn
65,000 mg; Zn, 65,000 mg; Cu, 5,000 mg; Se, 150 mg.

% Premix of salinomycin (0.6%): Product of CTC Bio Co. Ltd.

s

ken 1gG ELISA Quantitation KittBETHYL Laboratories, Inc,
USA)E o] &3t 4=tk

4) By ojag 24

A AR F2 F ALG 1054 4% a3l 8] 22
3+ & ileocecal junction®] A 10 em® A7)5le] 1 <hol] )

EE YEES detd £7] dol AR 50T
wasiek AT AHEE oF 1 g& Hitd 15 mL test
wbeel] T3 BHE FHRF 9 mLE Frleled 84(107)A12)
F 10710744 @Az sasisith A 2ol A
W) el S4E AES | mLA HEAT] T H71 Gas-
Pack System, BBL Microbiology System, Becton Dickinson &
Co., Cockeysville, MD 2130, USA) B+ 7|4 2 vjeks}
e} A WA oL ujo 2718 Table 26 Vied uks) Bk,
i< & rlAYEY FE 4 HHe| colony-forming unit(CFU)

A

2 AR & gl 2 4T

5) 84 &4

ALZE SAS(1995) GLM(General Linear Model) Procedure
£ o] g3t EAsk o, Fest A3t foldol b= A5
28] 7- Bt 7+e] 2}o] E(P<0.05) Duncan's multiple range test

Z A% sz PaA] contrast EAE A3 TH

Ao ¥ T

’|_ AHA M
Alg 19] A8 A d3bs Table 33 Zt) 0~55
717t ZA2S Herb M7, Plant Extract B, 3AA L,
Plant Extract A7, &7 £ 0.8 7ol 3] drltel &=
Aol & 7ol UATH AlE AdH S Plant Extract BT

z

Table 2. Media and culturing conditions of microorganism

Micro- Selective Incubating Incubation

organism media condition time(hrs)
Lactobacilli MRS aga.r1 Aerobic 48
E. coli MacConkey agar® Aerobic 24

Cl. perfringens TSC agar3 GasPak®™ System 24

" Lactobacilli selective agar (DIFCO, USA).
* Escherichia coli selective agar (DIFCO, USA).
} Tryptose sulfite cycloserine agar (Scharlau, EU).
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Table 3. Weight gain, feed intake, feed conversion, mortality and production index of broiler chickens fed experimental diets for

Swks(Exp. 1)
Treatments
Parameter Wks SEM
Control Antibiotics Herbs M Plant extract B Plant extract A

0~3 795.0 802.9 7959 801.6 796.2 7.02

Weight gain (g/bird) 4~5 886.3 892.0 920.6 905.8 887.8 16.08
0~5 1,681.2 1,694.9 1,716.6 1,707.3 1,682.8 19.49

0~3 1,131.2 1,131.0 1,130.8 1,139.1 1,130.3 8.75

Feed intake (g/bird) 4~5 1,667.1 1,641.9 1,662.2 1,683.6 1,649.6 2321
0~5 2,798.2 2,772.9 2,793.0 2,822.6 2,779.8 29.07

0~3 1.43 1.41 1.42 1.42 1.42 0.010

Feed conversion 4~5 1.89 1.84 1.81 1.86 1.87 0.040
0~5 1.67 1.64 1.63 1.65 1.66 0.019

0~3 2.50 2.00 3.00 2.00 2.00 0917

Mortality (%) 4~5 2.06 2.00 1.02 0.00 1.51 0.928
0~5 4.50 4.00 4.00 2.00 3.50 1.089

Production index 2713 2855 290.7 288.9 281.0 431

Control: control diet, Antibiotics: controldietwLAViIamycine® 6 ppm, Herb M: control diet+Herbmix®0.2%, Plant extract B: control diet+

BIOSTONG 510%0.02%, Plant extract A: control diet+APEX%0.02%.
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Table 4. Weight gain, feed intake, feed conversion, mortality and production index of broiler chickens fed experimental diets for

Swks(Exp. 2)
Treatments
Parameter Wks SEM
Control Antibiotics Plant extract D Plant extract P Plant extract G Plant extract C
0~3 803.2 804.6 800.2 803.2 822.7 828.2 19.01
Weight gain
. 4~5 852.0 881.8 8777 899.7 871.9 877.3 20.36
(g/bird)
0~5 1,653.1 1,686.3 1,677.9 1,702.9 1,702.8 1,716.6 22.50
0~3 1,183.8 1,184.1 1,190.8 1,204.0 1,241.6 1,286.0 33.78
Feed intake b b ab ab ab
. 4~5 1,456.0 1,496.6" 1,580.4 1,601.9° 1,561.1 1,529.6 31.25
(g/bird)
0~5 2,639.8 2,680.8 2,771.2 2,805.9 2,802.7 2,815.6 4349
0~3 1.48 1.47 1.48 1.50 1.51 1.56 0.036
Feed
. 4~5 1.71 1.70 1.80 1.78 1.80 1.75 0.038
conversion
0~5 1.60 1.59 1.63 1.65 1.65 1.64 0.018
0~3 0.00 0.00 2.50 2.50 0.00 0.00 1.179
Mortality
4~5 0.00 0.00 2.79 2.50 1.25 0.00 1.313
(%)
0~5 0.00 0.00 5.00 5.00 2.50 0.00 5.137
Production index 296.00 303.21 27731 279.81 288.96 299.03 7.319

Control: control diet, Antibiotics: control dxet+AV11amyc1ne 6 ppm, Plant extract D: control diet+Digestarom

002%, Plant extract P:

control diet+ Phellozyme °0.1%, Plant extract G: control diet+ Galicin® 0.05%. Plant extract C: control diet+ CRINA POULTRY®

*® Means with the different superscripts differ significantly (P<0.05).

" Contrast; Control vs Other treatments (P<0.03).
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Table 5. Leukocytes and erythrocytes profile of chickens fed experimental diets(Exp. 1)

Treatments
Parameter SEM
Control Antibiotcs Herbs M Plant extract B Plant extract A

WBC (KuL) 31.06 34.46 35.95 36.77 32.39 3.424
HE (KAL) 9.93 12.09 14.01 14.18 10.82 1.740
LY (KAL) 15.33 15.34 14.34 14.43 1531 1.496
MO (KL 342 4.20 4.01 4.19 3.83 0.420
EO (KAL) 1.55 2.63 2.49 2.69 1.75 0.391
BA (Kl 0.63 335 1.10 129 0.68 1.073
Sl (HE/LY) 0.65 0.81 0.98 0.97 0.73 0.106
RBC (M/uL) 3.00° 3.93 397 426 3.74° 0.235
Hb (g/dL) 9.74° 12.70° 12.64° 13.06" 11.84° 0.667
HCT (%) 33.02° 41.70° 40.58° 44.30° 38.86™ 2.341
MCV (fL) 89.85 106.20 102.22 103.90 83.96 12.720
MCH (pg) 3242 32.38 32.08 30.66 3172 0.749
MCHC (g/dL) 2932 30.50 31.38 29.52 30.50 0.649

Control: control diet, Antibiotics: controldiet+Avilamycine® 6 ppm, Herb M: control diet +Herbmix® 0.2%, Plant extract B: control
diet+BIOSTONG 510® 0.02%, Plant extract A: control diet+APEX® 0.02%.
*® Means with the different superscripts differ significantly (P< 0.05).

Table 6. Leukocytes and erythrocytes profile of chickens fed experimental diets(Exp. 2)

Treatments
Parameter SEM
Control Antibiotics  Plant extract D Plant extract P Plant extract G Plant extract C

WBC (KAL) 36.00 41.96 36.80 40.96 41.15 40.02 4.080
HE (KAL) 18.59 14.86 13.58 14.87 15.75 14.75 2117
LY (KaL) 16.90 19.18 15.92 17.80 17.03 1725 1.431
MO (KuL) 6.09 4.90 4.23 4.82 4.67 4.76 0.784
BA (KAL) 1.38 0.81° 0.86" 1.03% 1.02* 0.99® 0.200
EO (KnL) 2.49 229 221 2.53 2.68 238 0.332
SI (HE/LY) 1.37 0.79 0.75 0.85 0.93 0.86 0.236
RBC (ML) 351 3.66 3.55 3.67 3.55 3.40 0.176
Hb (g/dL) 10.86 12.01 11.93 11.91 11.41 11.35 0.617
HCT (%) 3521 38.41 35.98 36.63 35.38 35.10 2.087
MCV (L) 95.55 105.03 101.41 99.95 99.73 103.06 4.138
MCH (pg) 41.00 32.86 33.65 32.55 32.10 33.49 4333
MCHC (g/dL) 31.16 3131 33.19 32.60 32.25 32.56 0.716

Control: control diet, Antibiotics: control diet+Avilamycine® 6 ppm, Plant extract D: control diet+Digestarom®0.02%, Plant extract P: control
diet+ Phellozyme®0.l%, Plant extract G: control diet+ Galicin® 0.05%. Plant extract C: control diet+ CRINA POULTRY®
** Means with the different superscripts differ significantly (P<0.05).
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Table 7. IgG concentration of serum from broiler chicken fed experimental diets(Exp. 1)

Treatments

Parameter

Control Antibiotics Herbs M

SEM

Plant extract B Plant extract A

IgG (ug/mL serum) 159° 27 330"

250° 326° 31.5

Control: control diet, Antibiotics: controldiet+Avilamycine® 6ppm, Herb M: control diet +Herbmix® 0.2%, Plant extract B: control diet+

BIOSTONG 510%0.02%, Plant extract A: control diettAPEX®0.02%.
*» Means with the different superscripts differ significantly (P<0.05).

Table 8. IgG concentration of serum from broiler chicken fed experimental diets(Exp. 2)

Treatments
Parameter SEM
control Antibiotics Plant extract D  Plant extract P Plant extract G Plant extract C
IgG (ug/mL serum)  201° 273% 350° 279 330° 260 36.2

Control: control diet, Antibiotics: control diet+Avilamycine® 6ppm, Plant extract D: control diet+Digestarorri®0.02%, Plant extract P: con-
trol diet+ Phellozylne@i‘O.l%, Plant extract G: control diet+ Galicin® 0.05%. Plant extract C: control diet+ CRINA POULTRY/&,

*® Means with the different superscripts differ significantly (P<0.05).

Table 9. Microbial population in the lower small intestinal content of broiler chickens at Swks of age(Exp. 1)

Parameter

Treatments(cfu logi/g)

Control Antibiotics Herbs M Plant extract B Plant extract A SEM
Lactobacilli 7.61 831 7.90 8.07 7.80
Cl. perfringens 2.56 2.01 2.58 2.14 1.97
E. coli 4.96 4.80 4.54 4.74 521 4.71

Control: control diet, Antibiotics: controldiet+Avilamycine® 6 ppm, Herb M: control diet +Herbmix® 0.2%, Plant extract B: control diet+

BIOSTONG 510 0.02%, Plant extract A: control diet+APEX0.02%.
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Table 10. Microbial population in the lower small intestinal content of broiler chickens at 5wk of age(Exp. 2)

Treatments(cfu logio/g)

Parameter SEM
Control Antibiotics  Plant extract D Plant exiract P Plant extract G Plant extract C

Lactobacilli 7.71 8.33 7.84 8.01 8.13 7.08 7.74

Cl. perfringens 2.69 2.03 | 231 2.61 226 2,14 2.02

E. coli 5.11 4.84 4.59 4385 544 5.23 4.97

Control: control diet, Antibiotics: control diet+Avilamycine® 6 ppm, Plant extract D: control diet+Digestarom®0.02%, Plant extract P:
control diet+ Phellozyme®0.1%, Plant extract G: control diet+ Galicin® 0.05%. Plant extract C: control diet+ CRINA POULTRY®.

Table 11. Nutrients metabolizability of the experimental broiler diets(Exp. 1)

Parameter Treatment(%) SEM
Control Antibiotics Herbs M Plant Extract B Plant Extract A
DM 81.1 83.4 83.0 815 82.2 1.15
CP 69.8 718 719 63.6 69.2 331
Crud fat 69.7° 58.9° 60.4% 54.7° 76.9° 455
Crud fiber 23.6 24.7 219 19.5 25.1 432
Ash 375 40.2 3838 302 35.1 3.59
NFE 93.7 94.1 934 93.2 93.4 0.80

Control: control diet, Antibiotics: controldje’t+Avi1amycine® 6 ppm, Herb M: control diet +Herbmix® 0.2%, Plant extract B: control
diet+BIOSTONG 5 10®0.02%, Plant extract A: control diet+APEX%0.02%.
** Means with the different superscripts differ significantly (P<0.05).

Table 12. Nutrients metabolizability of the experimental broiler diets(Exp. 2)

Treatment (%)

Parameter SEM
Control Antibiotics Plant extract D Plant extract P Plant extract G Plant extract C
DM 73.0 74.4 75.8 75.5 78.1 75.1 1.73
CP 494 532 58.0 51.8 66.2 53.1 4.84
Crud fat 65.4 73.8 72.0 75.4 81.0 65.7 4.05
Crud fiber 21.6 28.6 18.1 228 29.4 21.9 371
Ash 11.1 16.5 135 22.4 19.1 19.9 346
NFE 914 90.5 92.0 913 90.6 91.1 0.64

Control: control diet, Antibiotics: control diet+Avilamycine® 6 ppm, Plant extract D: control diet+Digestarom™0.02%, Plant extract P: con-
trol diet+ Phellozyme®0.1%, Plant extract G: control diet+ Galicin® 0.05%, Plant extract C: control diet+ CRINA POULTRY®.



Woo et al. : Dietary Supplementation of Herbs and Plant Extracts in Broilers 51

o A4 o] 88 % Plant Extract D A8 T1& A28 &
€ A7HEel xR vg =& gl %Itk NFE o]
SE2 Ao 4% A E HolA] @it}
Hernandez et al.(2004)2- essential oil¥} Labiatae extracti=
CP &8lgoll = F3E v)A|R] EalA gt A 23183 A%
28HgE Z)A% AL 819 31, Jamroz and Kamel(2002)< bo-
tanicals7} AA3EE, 22, 2449 o] £ 5L =21A7]
O Easisitt SAC G E golshd e d, 24
fr 2382 B2 AT EYo /o1 Aol gt
B F(001)e] Eae} AkgAlo] herbsE Fodahd 7
shgo] tixTof Hial =A% BAA A7) glsith
AL 520049 Bl gl Oiu}
o] AIE=-8 =%s] B 3hkA Q1 Herb M, Plant Ex-
tract B (Biostrong™ 510), Plant Extract C (CRINA POULTRY®)
T SAL A AT A e S o o
e TS BT AN 559 Aol #84
£ 7743 o] Apolo] w2 Ao Holn, &3 &
Aol PAE frolgh okl diside doz 9 Be A
729 AFH BAo] a7H

e r\r
1->

=t

H 2

A AR S Bt A EA ] FEE] Ayt 3* 9,
P 23, A VIR, g6, Fel 2o mAE
& FelaA) 2429 ARE ST A 1L 2
F, &AA)(Aviilamix “premix-avilliamycin 0.02 %) 0.03%,
Herb M (Herb mix®-%] 8H0%, AFeF 10%, 2] 20 %, <17}
5%, @z 5%, X 10%) 0.2%, Plant extract B(BIOSTONG
510%-Anise Extract 20%, Thyme Extract 17%, Quillaja 30%)
0.02%, Plant Extract A(APEX® - garlic, anise, cinnamon, rose-
mary, thyme, Taling 50%) 0.02%7 & 57 H+E FA
th AlE 2% =T, 3HA| (Aviilamix“premix- avilliamycin
0.02%) 0.03% —, Plant Extract DG)igestarorriE-peppermint oil,
gentian, horse-tail herb, saponins, oak bark 50 %) 0.02 %,

o°"

Plant extract P(Phellozyme® -Kilmora lavan extract, bromelain
extract, bioflavonoid, propolis 15%) 0.1%-*, Plant Extract G
(Galicin®-allicin 10%) 0.05%, Plant Extract C(CRINA POUL-
TRY®-cinnam0n, lemongrase, savory, rosewood, spearmint, tea)
0.05%7 5 67F A2l1E FUT Al 12 14% £ (Ross
%) 100053 - 5 47} 500598 FAlste] s312) 4wks b
B 5054 - & B9 A& floor pen(7FE: 2.0 m, A E: 2.4

mel 0 1] WASIL A% 28 199 $4(Ross"B)
- & 2A7h 12099 FAISH 6717 4, whEw

240
1093 - 4= 294) A& Ao|X|(7FE: 355 em, A Z: 45 cm,
$zo]: 55 emyol] & dojux]Ete] 247} 35Ut AL AlE S

AABIATE A1 el M kA eE dizTel Bl Hob
Eol & A Fo] AN herbs M7} 7H 34Tk A1E 2

oAl 4~55F Atg AH ZFE tzTol B8l H7kEe] #2
o8 EYTHP<0.05) Ate &7&2 A A7t o
& AR ¥tk Al 19] RBCSH A+ £-4 (HCT
= PCV), Hbe H7HEc] dE7Eu Fo3om w3k
THP<0.05). A3 2¢] BAE ti27EY A7HEc] #24
o FITHP<0.05). A1E 13} A1E 29] A [gG FEE o
2 vlg) A7FFEC] F98 o2 FJYTHP<0.05). A 1
I A1 29 A pAE 1 YA oSS A2t
SAA Apolzt gIITE ARA o7 AR FhlA o} A oA A
© HARIA FAAE A sk AFgo] Thsst 53] €9
o] A&l folet S vIAE AR Atrdnh

(A10] « HA|, FAA, ShiAl, Aok, g, WET,
AET, 1g0)

<

O

A= 20003 HESE A HEk v A A A
TH] x|l olE)] = AF Tk

Chen HL, Li DF, Chang BY, Gong LM, Dai JG, Yi GF 2003
Effect of Chinese herbal polysaccharides on the immunity
and growth performance of young broilers. Poultry Sci
82:364-370.

Eruvbetine D, Tajudeen ID, Andeosun AT, Olojede AA 2003
Cassava(Manihotsculenta) leat and tuber concentrate in diets
for broiler chicken. Bioresour Technol 6(3):227-281.

Giannenas IP, Florou-Paneri P, Papazahariadou M, Christaki, E,
Botsoglou NA, Spais AB 2003 Effect of dietary supplemen-
tation with oreano essential oil on performance of broiler
after experimental infection with Eimeria tenella. Arch Tie-
rernahr 57(2):99-106.

Guo FC, Williams BA, Kwakkel RP, Li HS, Li XP, Luo JY,



52 SAN 2. 874 Az Aok M7t B

Li WK, Verstegen MWA 2004 Effect of mushroom and
herb polysaccharides, as alternative for an antibiotics, on the
cecal microbial ecosystem in broiler chickens. Poultry Sci
83:175-182.

Hernandez F, Madrid J, Garcia V, Orengo J, Megias, MD 2004
Influence of two plant extracts on broiler performance, di-
gestibility, and digestive organ size. Pouliry Sci 83(2):169-
174.

Jamroz D, Kamel C 2002 Plant extracts enhance broiler per-
formance. J Anim Sic Vol 80 Suppl 1:41.

Lee KW, Everts H, Kappert HJ, Frehner M, Losa R, Beynen
AC 2003 Effects of dietary essential oil components on
growth performance digestive enzyme and lipid metabolism
in female broiler chickens. Br Poultry Sci 44(3)450-457.

Lucy T 2002 Plant extracts to maintain poultry performance. Feed
International 26-28.

Melvin JS 1984 Physiological Properities and Cellular and
Chemical Constituents of Blood.(DUKES' PHYSIOLOGY-
CAL OF DOMESTIC ANIMALS 10th).

Mitsch P, Zitterl-Eglseer K, Kohler B, Gabler C, Losa R, Zim-
pemik L 2004 The effect of two different blends of essential
oil component on the proliferation of Cl. perfringens in the
intestines of broiler chickens. Poultry Sci 83(4):669-675.

NRC 1998 Nutrient Requirements of Poultry. National Research
Council National Academy of Science Washington DC.

Rahabah T, Hettiarachchy NS, Horax R, Cho MJ, Davis B,
Dickson J 2006 Thiobarbituric acid reactive substances and
volatile compounds in chicken breast meat infused with
plant extracts and subjected to electron beam irradiation.
Poultry Sci 85:1107-1113.

SAS Institute 1996 SAS/STAT® User's Guide Release 6.12 Edi-
tion SAS Institute Inc., Cary, Nc.

Wang RJ, Li DF, Steve B 1998 Can 2000 years of herbal me-
dicine history help us solve problems in the year 2000. In
Biotechology in the feed industry(Lyons TP, Jacques KA).
Nottingham University Press p271-291.

Wenk C 2003 Herb and botanicals as feed additives in mono-
gastric animal. Asian-Aust J Animal Sci Vol(16)No 2:282-

289.

22 vl S Q 1998 AXE At SAS AR
Al W3lol v)xe Gk F=71FEE)A| 25(4):195-
202.

A 27 9l8]A =<l7] 2003 A}E% Blended Essential Oil
(CRINAH 77} SAS AT o g o] -8, 24
PIAE F 9 A AP 246l viA e 9 BE
A} aks] 2] 45(5):777-786.

&A% Ao THE 2313 3194 1AE HIESF 2004
3] B4 F(Animunin Powder)e] Foj7} AkgiA|e] 7
A GAY D FFA 288 vXE G =7}
2332 31(4):237-244.

L A 9 b {119 1998 A FHS %
4 B e HAGEAE FE 50 IqrE) 3
22 Z2)8}3) 2] 30(4):957-963.

4T 1995 FA 25 AL AAEIE $AY a4
s 2 A ) v|x e JEE d=7EES)R) 2203):
135-145.

B3R gEE Wel] 2001 A 2kA Al (Miracle®20)7} $7]2)
AT GEa o8-, 2% WS FF 2 Ay
S HXE Qg EEALn1el3] x| 43(5):671-680.



